• 



EcoRI 



SV40 ofl 



SV 40 Late 
Promoter 



Pstl 



Amp 
Rests 



Pvull 
VP1 Leader Sequence 
EcoRV 



VP1 Irrtron 




pBR322 ori 



Sail 



BamHI 



Xhol 



13 

m 
m 

f as. 

-P 



£3 

v3 



Xho I hGH Signal Sequence hGH 

* 

TCGAG ATQ OCT ACA O GIAAGCGCCCCTAAAATCCCTTTCXX^CACAATGTGTCX'T^ 

►Met Ala Th r 

GAATGTGAGTATC GCCATGTAAGCCGAGTATTT^ 

CGGCTCCCTCTGTTGCCCTCTGGTTTCTCCCGAGQ C TCC COG ACQ TCC CTG CTC CTG OCT TTT QOC CTO CTC TGC CTG CCC TQG CTT 

►ser Arg Th r Ser Leu Leu Leu Ala Phe Gl y Leu Leu Cys Leu Pro Trp Leu 
+20 Asp of Processed TBP1 

GAG GGC AG T GCC GAT ACT GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG ATT TGC TGT ACC AAG TGC CAC AAA GCA 

► Gl n Glu Gl y Se r Al a Asp Ser Val Cys Pr o Gl n Gl y Lys Tyr lie His Pro Gin Asn Asn Ser lie Cys Cys Thr Lys Cys His Lys Gly 

ACC TAC TTG TAC AAT CAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC 

► Thr Tyr Leu Tyr Asn Asp Cys Pro Gly Pro Gly Gin Asp Thr Asp Cys Arg Glu Cys Glu Ser Gly Ser Phe Thr Ala Ser Glu Asn His Leu 

AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GCT CAG CTG GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG TGT GGC TGC 

►Arg His Cys Leu Ser Cys Ser Lys Cys Arg Lys Glu Met Gly Gin Val Glu lie Ser Ser Cys Thr Val Asp Arg Asp Thr Val Cys Gly Cys 

AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG ACC GTG CAC CTC TCC TGC 

►Arg Lys Asn Gin Tyr Arg His Tyr Trp Ser Glu Asn Leu Phe Gin Cys Phe Asn Cys Ser Leu Cys Leu Asn Gly Thr Val His Leu Ser Cys 

Linker 

CAG GAG AAA CAG AAC ACC CTG TGC ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT CTC TCC TGT GCC GGT GCT GCC CCA GGT 

►Gin Glu Lys Gin Asn Thr Val Cys Thr Cys His Ala Gly Phe Phe Leu Arg Glu Asn Glu Cys Val Ser Cys A! a Gl y Al a Al a Pro Gl y 
+7 Cys of hCG alpha 

TGC CCA GAA TGC ACG CTA CAG GAA AAC CCA TTC TTC TCC CAG CCG GGT CCC CCA ATA CTT CAG TGC ATG GGC TGC TGC TTC TCT AGA GCA TAT 

►cys Pro Glu Cys Thr Leu Gin Glu Asn Pro Phe Phe Ser Gin Pro Gly Ala Pro lie Leu Gin Cys Met Gly Cys Cys Phe Ser Arg Ala Tyr 

CCC ACT CCA CTA AGG TCC AAG AAG ACG ATG TTG GTC CAA AAG AAC GTC ACC TCA GAG TCC ACT TGC TGT CTA GCT AAA TCA TAT AAC AGG GTC 

► Pro Thr Pro Leu Arg Ser Lys Lys Thr Met Leu Val Gin Lys Asn Val Thr Ser Glu Ser Thr Cys Cys Val Ala Lys Ser Tyr Asn Arg Val 

ACA GTA ATG GGG GGT TTC AAA GTG GAG AAC CAC ACG GCG TGC CAC TGC AGT ACT TGT TAT TAT CAC AAA TCT TAA G 

► Thr Val Met Gly Gly Phe Lys Val Glu Asn His Thr Ala Cys His Cys Ser Thr Cys Tyr Tyr His Lys Ser | 

BamHI 



Figure 1 (a) 
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hGH Signal Sequence hGH Intron 

Xhol 

CTCGAG ATG GCT AC A O GTAAGCGCCCCTAAAATC CCTTT GGGC ACAAT GTGT CCT GAGGGGAGAGGCAGCGACCT GTAGAT GGGAC GGGGGCACTAACCCTCAGHyTTT GGG 
►Met Ala Th r 

GCTTCTGAATGTGAGmTCGCCATGTrAAC^CCA^ 

CTCTTGCTCTCCGGCTCCCTCTGTTGCCCT CTGGTTTCTCCCCAGG C TCC CGG ACG TCC CTG CTC CTG GCT TTT GGC CTG CTC TGC CTG 

► Se r Arg Th r Se r Leu Leu Leu Ala Phe Gl y Leu Leu Cys Leu 
+20 Asp of Proceesed TBP1 

£££ 122 S.11 £££ GAG GGC AGT GCC GAT AGT GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG ATT TGC TGT ACC 

► Pro Trp Leu Gl n GI u Gl y Se r Al a Asp Ser Val Cys Pro Gin Gly Lys Tyr I le His Pro Gin Asn Asn Ser I le Cys Cys Thr 

' AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG AGC GGC TCC TTC ACC 

► Lys Cys His Lys Gly Thr Tyr Leu Tyr Asn Asp Cys Pro Gly Pro Gly Gin Asp Thr Asp Cys Arg Glu Cys Glu Ser Gly Ser Fhe Thr 

GCT TCA GAA AAC CAC CTC AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC 
►Ala Ser Glu Asn His Leu Arg His Cys Leu Ser Cys Ser Lys Cys Arg Lys Glu Met Gly Gin Val Glu I le Ser Ser Cys Thr Val Asp 

CGG GAC ACC GTG TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC 
►Arg Asp Thr Val Cys Gly Cys Arg Lys Asn Gin Tyr Arg His Tyr Trp Ser Glu Asn Leu Phe Gin Cys Phe Asn Cys Ser Leu Cys Leu 

AAT GGG ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC SAG TGT GTC 

►Asn Gly Thr Val His Leu Ser Cys Gin Glu Lys Gin Asn Thr Val Cys Thr Cys His Ala Gly Phe Phe Leu Arg Glu Asn Glu Cys Val 
Linker +7 p ro of n CG beta 

TCC TGT GCT GGT GCT GGT CCA CGG TGC CGC CCC ATC AAT GCC ACC CTG GCT GTG GAG AAG GAG GGC TGC CCC GTG TGC ATC ACC GTC 

► Ser Cys Ala Gly Ala Gly Pro Arg Cys Arg Pro lie Asn Ala Thr Leu Ala Val Glu Lys Glu Gly Cys Pro Val Cys I le Thr Val 

AAC ACC ACC ATC TGT GCC GGC TAC TGC CCC ACC ATG ACC CGC GTG CTG CAG GGG GTC CTG CCG GCC CTG CCT CAG GTG GTG TGC AAC TAC 
►Asn Thr Thr Me Cys Ala Gly Tyr Cys Pro Thr Met Thr Arg Val Leu Gin Gly Val Leu ft o Ala Leu Pro Gin Val Val Cys Asn Tyr 

CGC GAT GTG CGC TTC GAG TCC ATC CGG CTC CCT GGC TGC CCG CGC GGC GTG AAC CCC GTG GTC TCC TAC GCC GTG GCT CTC AGC TGT CAA 

► Ar g Asp Va I Ar g Phe Gl u Ser I le Arg Leu ft o Gl y Cys Pr o Ar g Gl y Va I Asn Pr o Va I Val Ser Tyr A I a Va I Ala Leu Ser Cys Gl n 

TGT GCA CTC TGC CGC CGC AGC ACC ACT GAC TGC GGG GGT CCC AAG GAC CAC CCC TTG ACC TGT GAT GAC CCC CGC TTC CAG GAC TCC TCT 
►cys Ala Leu Cys Arg Arg Ser Thr Thr Asp Cys Gly Gly Pro Lys Asp His Pro Leu Thr Cys Asp Asp Pro Arg Phe Gin Asp Ser Ser 



TCC TCA AAG GCC CCT CCC CCC AGC CTT CCA AGC CCA TCC CGA CTC CCG GGG CCC TCG GAC ACC CCC ATC CTC CCA CAA TAA 
* Ser Ser Lys Ala Pro Pro Pro Ser Leu Pro Ser Pr o Ser Arg Leu Pr o Gly Pro Ser Asp Thr Pro I le Leu Pro Gin ••• 



BamHI 



Figure 1 (b) 
TBP(20-161>hCGp FUSION CONSTRUCT 




Xhol hGH Signal Sequence hGH Intron 

TCGAG ATQ OCT AC A O GTAAGCGCCCCTAAAATCCCTTTGGOCACAATCTGTCCTGAGGCG^^ 

Net Ala Thr 

GAATGTGAGTATCGCCATGTAAGCCCAGTATTTGGCCAATCTCAGAAAGCTCCTGCT 

CGGCTCCCTCTGTTGCCCTCTGGTTTCTCCCCAGO C 5££ £22 ££2 ££2 C TC CIS GCT TIT GGC CTG CTC TSC CTG CCC TSG CTT 

►ser Arg Thr Ser Leu Leu Leu Ala Phe Gly Leu Leu Cys Leu Pro Trp Leu 
+20 Asp of processed TBP1 

CAA GAG GGC AG T GCC GAT AGT GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG ATT TGC TGT ACC AAG TGC CAC AAA GGA 

► Gin Glu Gly Ser Ala Asp Ser Val Cys Pro Gin Gly Lys Tyr lie His Pro Gin Asn Asn Ser He Cys Cys Thr Lys Cys His Lys Gly 

ACC TAC TTG TAC AAT GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC 

► Thr Tyr Leu Tyr Asn Asp Cys Pro Gly Pro Gly Gin Asp Thr Asp Cys Arg Glu Cys Glu Ser Gly Ser Phe Thr Ala Ser Glu Asn His Leu 

AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG TGT GGC TGC 

► Arg His Cys Leu Ser Cys Ser Lys Cys Arg Lys Glu Met Gly Gin Val Glu He Ser Ser Cys Thr Val Asp Arg Asp Thr Val Cys Gly Cys 

AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG ACC GTG CAC CTC TCC TGC 

► Arg Lys Asn Gin Tyr Arg His Tyr Trp Ser Glu Asn Leu Phe Gin Cys Phe Asn Cys Ser Leu Cys Leu Asn Gly Thr Val His Leu Ser Cys 

CAG GAG AAA CAG AAC ACC GTG TGC ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC TCC TGT AGT AAC TGT AAG AAA AGC CTG 

► Gin Glu Lys Gin Asn Thr Val Cys Thr Cys His Ala Gly Phe Phe Leu Arg Glu Asn Glu Cys Val Ser Cys Ser Asn Cys Lys Lys Ser Leu 

Linker * 7 c * s °* hCG a,pha 

GAG TGC ACG AAG TTG TCC CTA CCC CAG ATT GAG AAT GTT AAG GGC ACT GAG GAC TCA GGC ACC ACA GCC GGT GCT GCC CCA GGT TGC CCA 

► Glu Cys Thr Lys Leu Cys Leu Pro Gin He Glu Asn Val Lys Gly Thr Glu Asp Ser Gly Thr Thr Ala Gly Ala Ala Pro Gly Cys Pro 

GAA TGC ACG CTA CAG GAA AAC CCA TTC TTC TCC CAG CCG GGT GCC CCA ATA CTT CAG TGC ATG GGC TGC TGC TTC TCT AGA GCA TAT CCC ACT 

► Glu Cys Thr Leu Gin Glu Asn Pro Phe Phe Ser Gin Pro Gly Ala Pro He Leu Gin Cys Met Gly Cys Cys Phe Ser Arg Ala Tyr Pro Thr 

CCA CTA AGG TCC AAG AAG ACG ATG TTG GTC CAA AAG AAC GTC ACC TCA GAG TCC ACT TGC TGT GTA GCT AAA TCA TAT AAC AGG GTC ACA GTA 

► Pro Leu Arg Ser Lys Lys Thr Met Leu Val Gin Lys Asn Val Thr Ser Glu Ser Thr Cys Cys Val Ala Lys Ser Tyr Asn Arg Val Thr Val 

ATG GGG GGT TTC AAA GTG GAG AAC CAC ACG GCG TGC CAC TGC AGT ACT TGT TAT TAT CAC AAA TCT TAA GGATCCCTCGAG 

► Met Gly Gly Phe Lys Val Glu Asn His Thr Ala Cys His Cys Ser Thr Cys Tyr Tyr His Lys Ser ••• BamHI Xhol 



Figure 2(a) 
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X" 01 hGH Signal Sequence hGHIntron 

CTCGAG ATG OCT AC A Q gtAAGCGCCCCTJiAARTCCCTTTGGGCACAATGTGTCCTGA&jGG^ 

► Met Ala Th r 

GCTTCTGAATGTGACTATC^CCJ^T^ 

CTCTTGCTCTCCGGCTCCCTCTGTTGCCCTCTGGTTTCTCCCCAGG C TCC CGG ACG TCC CTO CTC CTG GCT TTT GGC CTG CTC TGC CTG 

► Ser Arg Thr Sex Leu Leu Leu Ala Phe Gly Leu Leu Cys Leu 
+20 Asp of ProceesedTBPI 

CCC TGG CTT CAA GAG GGC AGT GCC GAT AGT GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG ATT TGC TGT ACG 

► Pro Tip Leu Gin Glu Gly Ser Ala Asp Ser Val Cys Pro Gin Gly Lys Tyr He His Pro Gin Asn Asn Ser He Cys Cys Thr 

AAG TGC CAC AAA GGA ACC TAC TTG TAG AAT GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG AGC GGC TCC TTC ACC 

► Lys Cys His Lys Gly Thx Tyr Leu Tyr Asn Asp Cys Pro Gly Pro Gly Gin Asp Thr Asp Cys Arg Glu Cys Glu Ser Gly Ser Phe Thr 

GCT TCA GAA AAC CAC CTC AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC 

► Ala Ser Glu Asn His Leu Arg His Cys Leu Ser Cys Ser Lys Cys Axg Lys Glu Met Gly Glx* Val Glu He Ser Ser Cys Thr Val Asp 

CGG GAC ACC GTG TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC 

► Axg Asp Thr Val Cys Gly Cys Arg Lys Asn Gin Tyr Arg His Tyr Trp Ser Glu Asn Leu Phe Gin Cys Phe Asn Cys Ser Leu Cys Leu 

AAT GGG ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC 

► Asn Gly Thr Val His Leu Ser Cys Gin Glu Lys Gin Asn Thr Val Cys Thr Cys His Ala Gly Phe Phe Leu Arg Glu Asn Glu Cys Val 

TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG TGC CTA CCC CAG ATT GAG AAT GTT AAG GGC ACT GAG GAC TCA GGC ACC 

► Ser Cys Ser Asn Cys Lys Lys Ser Leu Glu Cys Thr Lys Leu Cys Leu Pro Gin He Glu Asn Val Lys Gly Thx Glu Asp Ser Gly Thr 

Linker +7 Pro ** **** 

ACA GCT GGT GCT GGT CCA CGG TGC CGC CCC ATC AAT GCC ACC CTG GCT GTG GAG AAG GAG GGC TGC CCC GTG TGC ATC ACC GTC AAC 

► Thx Ala Gly Ala Gly Pro Arg Cys Arg Pro He Asn Ala Thx Leu Ala Val Glu Lys Glu Gly Cys Pro Val Cys He Thr Val Asn 

ACC ACC ATC TGT GCC GGC TAC TGC CCC ACC ATG ACC CGC GTG CTG CAG GGG GTC CTG CCG GCC CTG CCT CAG GTG GTC TGC AAC TAC CGC 

► Thr Thr He Cys Ala Gly Tyr Cys Pro Thr Met Thr Arg Val Leu Gin Gly Val Leu Pro Ala Leu Pro Gin Val Val Cys Asn Tyr Axg 

GAT GTG CGC TTC GAG TCC ATC CGG CTC CCT GGC TGC CCG CGC GGC GTG AAC CCC GTG GTC TCC TAC GCC GTG GCT CTC AGC TGT CAA TGT 

► Asp Val Arg Phe Glu Ser He Arg Leu Pro Gly Cys Pro Arg Gly Val Asn Pro Val Val Ser Tyr Ala Val Ala Leu Ser Cys Gin Cys 

GCA CTC TGC CGC CGC AGC ACC ACT GAC TGC GGG GGT CCC AAG GAC CAC CCC TTG ACC TGT GAT GAC CCC CGC TTC CAG GAC TCC TCT TCC 

► Ala Leu Cys Arg Arg Sex Thx Thx Asp Cys Gly Gly Pro Lys Asp His Pro Leu Thx Cys Asp Asp Pxo Arg Phe Gin Asp Ser Ser Ser 

TCA AAG GCC CCT CCC CCC AGC CTT CCA AGC CCA TCC CGA CTC CCG GGG CCC TCG GAC ACC CCG ATC CTC CCA CAA TAA GGATCCCTCGAG 

► Ser Lys Ala Pro Pro Pro Ser Leu Pro Ser Pro Ser Arg Leu Pro Gly Pro Ser Asp Thx Pro He Leu Pro Gin • • * BamHI XhoJ 



Figure 2 (b) 
TBP(20-190)-hCGP FUSION CONSTRUCT 
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